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ARRAY SUBSTRATE, DISPLAY PANEL
HAVING THE SAME AND METHOD OF

DRIVING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority under 35 U.S.C. §119 to
Korean Patent Application No. 10-2007-99438, filed on Oct.
2, 2007 inthe Korean Intellectual Property Office (KIPO), the

contents of which are herein incorporated by reference 1n
their entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an array substrate, a dis-
play panel having the array substrate, and a method of driving,
the display panel. More particularly, the present imnvention
relates to an array substrate adapted to a liquid crystal display
(LCD) device, a display panel having the array substrate, and
a method of driving the display panel.

2. Description of the Related Art

Generally, a liquid crystal display (LCD) device includes
an LCD panel that displays an 1mage using a light-transmiat-
ting ratio of liquid crystal molecules, and a backlight assem-
bly disposed below the LCD panel to provide the LCD panel
with light.

Typically the LCD panel includes a first substrate (1.e., an
array substrate), a second substrate (1.e., an opposite sub-
strate) facing the first substrate and a liquid crystal layer
interposed between the first and second substrates. The array
substrate includes a plurality of signal lines, a plurality of
thin-film transistors (TFT's) electrically connected to the sig-
nal lines and a plurality of pixel electrodes electrically con-
nected to the TFT. The opposite substrate typically includes a
color filter associated with each pixel electrode and a com-
mon electrode.

When an electric field 1s applied to the liquid crystal layer,
an arrangement of liquid crystal molecules of the liquid crys-
tal layer 1s altered to change optical transmissivity, so that
light directed toward the liquid crystal molecules 1s transmiut-
ted through the color filter to display a color.

The LCD panel may be operative 1n a patterned vertical
alignment (PVA) mode 1n order to enhance a viewing angle of
the image. A common electrode divides the pixel electrode to
form a plurality of domain areas.

When an opening i1s formed in the common electrode
through a patterning process, a texture error may be generated
in an area corresponding to the opening so that display quality
may be reduced.

SUMMARY OF THE INVENTION

The present imnvention provides an array substrate capable
of providing enhanced 1image quality by suppressing genera-
tion of texture error.

The present invention also provides a display panel having,
the above-mentioned array substrate.

The present invention also provides a method of driving the
above-mentioned display panel.

In one aspect of the present invention, an array substrate
includes first and second gate lines, a data line, a pixel elec-
trode, a domain-dividing electrode, first, second and third
switching elements, and a voltage-changing part.

The first and second gate lines are formed 1n a first direc-
tion. The data line 1s formed 1n a second direction substan-
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tially crossing the first direction. The pixel electrode has first
and second pixel parts that are spaced apart from each other.
The domain-dividing electrode divides the first and second
pixel parts into a plurality of areas, respectively. The first,
second and third switching elements each has a control elec-
trode coupled to the first gate line. The first, second and third
switching elements are controlled by a first gate signal
applied from the first gate line. The first, second and third
switching elements apply a data signal applied from the data
line to the first and second pixel parts and the domain-divid-
ing electrode, respectively. The voltage-changing part 1s
coupled to the second gate line. The voltage-changing part 1s
controlled by a second gate signal applied from the second
gate line. The voltage-changing part increases a voltage level
of the domain-dividing electrode and decreases a voltage
level of the second pixel part.

In an exemplary embodiment, the voltage-changing part
may include a voltage-changing transistor, a voltage-increas-
ing capacitor and a voltage-decreasing capacitor. The volt-
age-changing transistor may include a voltage-changing con-
trol electrode electrically connected to the second gate line, a
voltage-changing input electrode electrically connected to
the second pixel part, and a voltage output electrode corre-
sponding to the voltage-changing mput electrode. The volt-
age-increasing capacitor may include a first increasing elec-
trode electrically connected to the domain-dividing electrode
and a second increasing electrode electrically connected to
the voltage-changing output electrode. The voltage-decreas-
ing capacitor may include a first decreasing electrode electri-
cally connected to the voltage-changing output electrode and
a second decreasing electrode recerving a reference voltage.

In an exemplary embodiment, the voltage-changing output
clectrode may be overlapped with a portion of the domain-
dividing electrode so as to form the voltage-changing capaci-
tor.

In an exemplary embodiment, the array substrate may fur-
ther include a storage line being overlapped with a portion of
the first and second pixel parts to receive the reference volt-
age. Here, the voltage-changing output electrode 1s over-
lapped with a portion of the storage line so as to form the
voltage-decreasing capacitor.

In an exemplary embodiment, the storage line may include
a main storage part and a sub storage part. The main storage
part may be formed adjacent to the second gate line along the
first direction to be overlapped with a portion of the voltage-
changing output electrode. The sub storage part may be pro-
truded from the main storage part to be overlapped with a
portion of the first and second pixel parts.

In an exemplary embodiment, the sub storage part may
include a first storage line and a second sub storage line. The
first storage line may be formed along the second direction to
be overlapped with a portion of at least one of the first and
second pixel parts. The second sub storage line may be
formed along the second direction to be opposite to the first
sub storage line. The second sub storage line may be over-
lapped with a portion of another of the first and second pixel
parts.

In an exemplary embodiment, the domain-dividing elec-
trode may include a first division part spaced apart from the
first pixel part to divide the first pixel part, and a second
division part spaced apart from the second pixel part to divide
the second pixel part. Here, the first and second division parts
may be electrically connected to each other.

In an exemplary embodiment, the second pixel part may
surround an external portion of the first pixel part, and the first
increasing electrode may be electrically connected to the
second division part.
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In an exemplary embodiment, the array substrate may fur-
ther include a first insulating layer covering the gate line, and
a second 1nsulating layer covering the data line formed on the
first insulating layer. Here, the pixel electrode and the
domain-dividing electrode may be formed on the second
insulating layer. Alternatively, the pixel electrode may be
tormed on the second 1nsulating layer, and the domain-divid-
ing electrode may be formed between the first and second
insulating layers.

In an exemplary embodiment, the first switching element
may include a first control electrode electrically connected to
the first gate line, a first input electrode electrically connected
to the data line, and a first output electrode electrically con-
nected to the first pixel part.

In an exemplary embodiment, the second switching ele-
ment may 1nclude a second control electrode electrically con-
nected to the first gate line, a second 1nput electrode electri-
cally connected to the data line, and a second output electrode
clectrically connected to the second pixel part.

In an exemplary embodiment, the third switching element
may 1nclude a third control electrode electrically connected to
the first gate line, a third input electrode electrically con-
nected to the data line, and a third output electrode electrically
connected to the domain-dividing electrode.

In another aspect of the present invention, an array sub-
strate 1ncludes first and second gate lines, first and second
data lines, a pixel electrode, a domain-dividing electrode, first
and second switching elements, a first voltage-changing part,
third and fourth switching elements, and a second voltage-
changing part.

The first and second gate lines are extended 1n a first direc-
tion. The first and second data lines are extended 1n a second
direction substantially crossing the first direction. The pixel
clectrode has first and second pixel parts that are spaced apart
from each other. The domain-dividing electrode has a first
division part that divides the first pixel part into a plurality of
areas and a second division part that divides the second pixel
part into a plurality of areas.

The first and second switching elements are controlled by
a first gate signal applied from the first gate line. The first and
second switching elements applying a first data signal applied
from the first data line to the first pixel part and the first
division part, respectively. The first voltage-changing part 1s
controlled by a second gate signal applied from the second
gate line. The first voltage-changing part increases a voltage
level of the first division part and decreases a voltage level of
the first pixel part.

The third and fourth switching elements are controlled by
the first gate signal. The second voltage-changing part applies
a second data signal applied from the second gate line to the
second pixel part and the second division part, respectively.
The second voltage-changing part is controlled by the second
gate signal. The second voltage-changing part increases a
voltage level of the second division part and decreases a
voltage level of the second pixel part.

In still another aspect of the present invention, a display
panel includes an array substrate, an opposite substrate oppo-
site to the array substrate and a liquid crystal layer interposed
between the array and opposite substrates. The array substrate
includes first and second gate lines, a data line, a pixel elec-
trode, a domain-dividing electrode, first, second and third
switching elements, and a voltage-changing part.

The first and second gate lines are formed 1n a first direc-
tion. The data line 1s formed 1n a second direction crossing the
first direction. The pixel electrode has first and second pixel
parts that are spaced apart from each other. The domain-
dividing electrode divides the first and second pixel parts into
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a plurality of areas, respectively. The first, second and third
switching elements are controlled by a first gate signal
applied from the first gate line. The first, second and third
switching elements apply a data signal applied from the data
line to the first and second pixel parts and the domain-divid-
ing electrode, respectively. The voltage-changing part 1s con-
trolled by a second gate signal applied from the second gate
line. The voltage-changing part increases a voltage level of
the domain-dividing electrode and decreases a voltage level
of the second pixel part.

In further still another aspect of the present invention, a first
voltage having a first polarity i1s charged in a capacitor of a
voltage-changing part. Then, a second voltage having a sec-
ond polarity opposite to the first polarity 1s applied to a first
pixel part, a second pixel part spaced apart from the first pixel
part and a domain-dividing electrode that divides the first and
second pixel parts into a plurality of areas. Then, the first
voltage of the voltage-changing part and the second voltage
of the second pixel part are mixed to decrease a voltage level
ol the second pixel part and to increase a voltage level of the
domain-dividing electrode.

According to the above present invention, a domain-divid-
ing electrode dividing first and second pixel parts 1s formed 1n
a first array substrate, a viewing angle ol 1mages may be
enhanced except that a common electrode of an opposite
substrate 1s patterned. Therefore, display quality of the
images may be enhanced.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other advantages of the present invention
will become readily apparent by reference to the following
detailed description when considered in conjunction with the
accompanying drawings wherein:

FIG. 1 1s a perspective view showing a display panel
according to a first exemplary embodiment of the present
imnvention;

FIG. 2 1s a plan view showing a unit pixel of the type used
in the display panel of FIG. 1;

FIG. 3 1s a cross-sectional view taken along a line I-I' of
FIG. 2;

FIG. 4 1s a cross-sectional view showing a portion of the
display panel according to a second exemplary embodiment
of the present invention;

FIG. 5 1s a schematic circuit diagram 1llustrating the rela-
tionship between the elements of the unit pixel of a display
panel according to a first exemplary embodiment of the
present invention;

FIG. 6 shows wavetorm diagrams for the driving method of
a unit pixel of the type shown in FIG. §; and

FIG. 7 1s a schematic circuit diagram illustrating the rela-
tionship between the elements of the unit pixel of a display
panel according to a second exemplary embodiment of the
present invention.

DESCRIPTION OF THE EMBODIMENTS

The invention 1s described more fully hereinatter with ret-
erence to the accompanying drawings, in which embodiments
of the invention are shown. This invention may, however, be
embodied 1n many different forms and should not be con-
strued as limited to the embodiments set forth herein. Rather,
these embodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the scope of the
invention to those skilled in the art. In the drawings, the size
and relative sizes of layers and regions may be exaggerated
for clanty.
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It will be understood that when an element or layer 1s
referred to as being “on,” “connected to” or “coupled to”
another element or layer, 1t can be directly on, connected or
coupled to the other element or layer or intervening elements
or layers may be present. In contrast, when an element 1s
referred to as being “directly on,” “directly connected to” or
“directly coupled to” another element or layer, there are no
intervening elements or layers present. Like numbers refer to
like elements throughout. As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items.

It will be understood that, although the terms first, second,
third etc. may be used herein to describe various elements,
components, regions, layers and/or sections, these elements,
components, regions, layers and/or sections should not be
limited by these terms. These terms are only used to distin-
guish one element, component, region, layer or section from
another region, layer or section. Thus, a first element, com-
ponent, region, layer or section discussed below could be
termed a second element, component, region, layer or section
without departing from the teachings of the present invention.

Spatially relative terms, such as “beneath,” “below,”
“lower,” “above,” “upper” and the like, may be used herein for
case ol description to describe one element or feature’s rela-
tionship to another element(s) or feature(s) as illustrated in
the figures. It will be understood that the spatially relative
terms are intended to encompass different orientations of the
device 1n use or operation in addition to the orientation
depicted 1n the figures. For example, 1f the device i the
figures 1s turned over, elements described as “below” or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the exemplary
term “below’ can encompass both an orientation of above and
below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

The terminology used herein 1s for the purpose of describ-
ing particular embodiments only and 1s not mtended to be
limiting of the invention. As used herein, the singular forms
“a,” “an” and “the” are intended to include the plural forms as
well, unless the context clearly indicates otherwise. It will be
turther understood that the terms “comprises” and/or “com-
prising,” when used 1n this specification, specily the presence
of stated features, integers, steps, operations, elements, and/
or components, but do not preclude the presence or addition
of one or more other features, integers, steps, operations,
clements, components, and/or groups thereof.

Embodiments of the invention are described herein with
reference to cross-sectional views that illustrate i1dealized
embodiments (and intermediate structures) of the ivention.
As such, variations from the shapes of the i1llustrations as a
result, for example, of manufacturing techniques and/or tol-
erances, are to be expected. Thus, embodiments of the mven-
tion should not be construed as limited to the particular shapes
of regions 1llustrated herein but are to include deviations 1n
shapes that result, for example, from manufacturing. For
example, an implanted region illustrated as a rectangle will,
typically, have rounded or curved features and/or a gradient of
implant concentration at its edges rather than a binary change
from 1mplanted to non-implanted region. Likewise, a buried
region formed by implantation may result in some 1mplanta-
tion 1n the region between the buried region and the surface
through which the implantation takes place. Thus, the regions
illustrated 1n the figures are schematic in nature and their
shapes are not intended to illustrate the actual shape of a
region of a device and are not intended to limait the scope of the
ivention.
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Unless otherwise defined, all terms (including technical
and scientific terms) used herein have the same meaning as
commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined 1n commonly used dictio-
naries, should be imterpreted as having a meaning that 1s
consistent with their meaning 1n the context of the relevant art
and will not be 1nterpreted 1n an 1dealized or overly formal
sense unless expressly so defined herein.

Heremaiter, the present invention i1s described in detail
with reference to the accompanying drawings.

FIG. 1 1s a perspective view showing a display panel
according to an exemplary embodiment of the present mven-
tion.

Referring to FIG. 1, a display panel according to an exem-
plary embodiment of the present invention includes a first
substrate (1.e., an array substrate) 100, a second substrate (1.e.,
an opposite substrate) 200 and a liquid crystal layer 300. The
array substrate 100 may include a plurality of pixel electrodes
disposed 1n a matrix, a plurality of thin-film transistors
(TF'Ts) for applying a driving voltage to each of the pixel
clectrodes, and a plurality of signal lines for driving the TFT's.
The opposite substrate 200 1s disposed to face the array sub-
strate 100. The opposite substrate 200 may include a common
clectrode formed thereon. The common electrode may
include an optically transparent and electrically conductive
material.

The liquad crystal layer 300 1s interposed between the array
substrate 100 and the opposite substrate 200. Therefore, when
an electric field 1s applied to the liquid crystal layer 300, an
arrangement of liquid crystal molecules of the liquid crystal
layer 300 1s altered to change optical transmissivity, so that an
image 1s displayed.

FIG. 2 1s a plan view showing a unit pixel of the display
panel of FIG. 1. FIG. 3 1s a cross-sectional view taken along
a line I-I' of FIG. 2.

Referring to FIGS. 2 and 3, the array substrate 100 includes
a first base substrate 110, a first gate line GL1, a second gate
line GL2, a storage line SL, a first insulating layer 120, a data
line DL, a second insulating layer 130, a pixel electrode 140,
a domain-dividing electrode 150 and an insulating structure
160.

The first base substrate 110 may include a flat shape. The
first base substrate 110 may be comprised of an optically
transparent material such as glass, quartz, or plastic.

The first and second gate lines GLL1 and GL2 are formed on
the first base substrate 110 along a first direction D1. The
storage line SL 1s spaced apart from the first and second gate
lines GLL1 and GL2 to be formed on the first base substrate
110. The storage line SL may be formed between the first and
second gate lines GLL1 and GL2 1n substantially parallel with
the first direction D1. The first and second gate lines GL1 and
GL2 and the storage line SL may be comprised of, for
example, aluminum (Al), or an aluminum alloy.

The first mnsulating layer 120 1s formed on the first base
substrate 110 to cover the first and second gate lines GL1 and
GL2 and the storage line SL. The first insulating layer 120
may be comprised of, for example, an insulating material
such as silicon mitride (S1Nx) or silicon oxide (S10x).

The data line DL 1s formed on the first insulating layer 120
along a second direction D2 crossing the first direction D1.
The first and second directions D1 and D2 may be substan-
tially perpendicular to each other. The data line DL may be
comprised of an aluminum (Al) series metal such as alumi-
num, aluminum alloy, a silver (Ag) series metal such as silver,
silver alloy, a copper (Cu) series metal such as copper, copper
alloy, a molybdenum (Mo) series metal such as molybdenum,
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molybdenum alloy, and a metal including chromium (Cr),
titanium (11), tantalum (Ta), tungsten (W), silver (Ag), cop-
per (Cu), or an alloy thereof. For example, the data line DL
may include a multilayer structure that includes two electri-
cally conductive films (not shown) that are different from
cach other. One of the conductive films may include a low
resistivity metal such as an aluminum (Al) series metal, a
silver (Ag) series metal, a copper (Cu) series metal, so as to
decrease a signal delay or a voltage drop. The remaining
conductive film may include a material having superior adhe-
stve characteristics with indium tin oxide (ITO) and 1ndium
zinc oxide (1Z0), such as a molybdenum (Mo) series metal,
chromium (Cr), titamium (T1), or tantalum (Ta). One combi-
nation of the data line DL may include a lower layer of
chromium and an upper layer of aluminum. Another combi-
nation of the data line DL may include a lower layer of
aluminum and an upper layer of molybdenum.

The second insulating layer 130 1s formed on the first
isulating layer 120 to cover the data line DL. The second
insulating layer 130 may include, for example, an insulating
material such as silicon nitride (S1Nx) and silicon oxide
(S10x). Alternatively, an organic insulating layer (not shown)
may be formed on the second 1nsulating layer 130.

The pixel electrode 140 1s formed on the second 1nsulating
layer 130, and 1s disposed within a unit pixel. The pixel
clectrode 140 1s comprised of an optically transparent and
clectrically conductive material such as indium tin oxide
(ITO), or indium zinc oxide (1Z0).

The pixel electrode 140 includes a first pixel part 142 and
a second pixel part 144 that are spaced apart from each other.
The second pixel part 144 may surround a peripheral portion
of the first pixel part 142. The first and second pixel parts 142
and 144 may have a substantially symmetrical shape with
respect to an imaginary central line (not shown) that crosses a
central portion of the unit pixel along the first direction D1.
For example, the first and second pixel parts 142 and 144 may
have a substantially V-shape, respectively.

The domain-dividing electrode 150 1s formed on the sec-
ond msulating layer 130 to divide the first and second pixel
parts 142 and 144. The domain-dividing electrode 150 may
include a first division part 152 spaced apart from the first
pixel part 142 to divide the first pixel part 142, and a second
division part 154 spaced apart from the second pixel part 144
to divide the second pixel part 144.

The first division part 152 may divide the first pixel part
142 1nto two parts along a central portion of the first pixel part
142, and the second division part 154 may divide the second
pixel part 144 1nto two parts along a central portion of the
second pixel part 144. Therelfore, the first pixel part 142 may
be divided 1nto a first left electrode 142a and a first right
clectrode 1425. Moreover, the second pixel part 144 may be
divided 1nto a second left electrode and a second right elec-
trode. The first left electrode 142a and the first right electrode
1425 are electrically connected to each other, and the second
left electrode and the second right electrode are electrically
connected to each other.

The first and second division parts 152 and 154 may have a
symmetric shape with respect to the central line 1n correspon-
dence with the first and second pixel electrodes 142 and 144.
For example, the first and second division parts 152 and 154
may have a substantially V-shape, respectively. The first and
second division parts 152 and 154 may be electrically con-
nected to each other.

The insulating structure 160 i1s formed between the
domain-dividing electrode 150 and the second insulating
layer 130. That 1s, the mnsulating structure 160 1s formed on
the second insulating layer 130 to divide the first and second
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pixel parts 142 and 144. The domain-dividing electrode 150 1s
formed on the insulating structure 160. Use of insulating
structure 160 1s optional.

A thickness of the insulating structure 160 may be greater
than that of the pixel electrode 140. Therelore, the domain-
dividing electrode 150 may be closely to the opposite sub-
strate 200. A width of the domain-dividing electrode 150 may
be smaller than that of the msulating structure 160.

Alternatively, the first and second pixel parts 142 and 144
may be divided by the insulating structure 160 as shown in
FIG. 4. That 1s, the first and second pixel parts 142 and 144
may be formed below the mnsulating structure 160.

The array substrate 100 further includes a first transistor
TR1, a second transistor TR2, a third transistor TR3 and a
voltage-changing transistor TR_V'T.

The first transistor TR1 includes a first control electrode
(71, a first active pattern Al, a first input electrode S1 and a
first output electrode D1. For example, the first control elec-
trode G1 protrudes from the first gate line GL1. The first
active pattern Al 1s formed on the first insulating layer 120 to
overlap with the first control electrode G1. The first mnput
clectrode S1 1s electrically connected to the data line DL, and
1s Tormed on a portion of the first active pattern Al. The first
output electrode D1 1s spaced apart from the first input elec-
trode S1 to be formed on a portion of the first active pattern
Al, and 1s overlapped with a portion of the first pixel part 142.
The first output electrode D1 1s electrically connected to the
first pixel part 142 through a first contact hole H1 formed
through the second insulating layer 130.

The second transistor TR2 includes a second control elec-
trode G2, a second active pattern A2, a second input electrode
S2 and a second output electrode D2. For example, the second
control electrode G2 protrudes from the first gate line GL1.
The second active pattern A2 1s formed on the first insulating
layer 120 to be overlapped with the second control electrode
(2. The second input electrode S2 1s electrically connected to
the data line DL, and 1s formed on a portion of the second
active pattern A2. The second output electrode D2 1s spaced
apart from the second nput electrode S2 to be formed on a
portion of the second active pattern A2, and 1s overlapped
with a portion of the second pixel part 144. The second output
clectrode D2 1s electrically connected to the second pixel part
144 through a second contact hole H2 formed through the
second 1nsulating layer 130.

The third transistor TR3 includes a third control electrode
(53, a third active pattern A3, a third imnput electrode S3 and a
third output electrode D3. For example, the third control
clectrode G3 protrudes from the first gate line GL1. The third
active pattern A3 1s formed on the first insulating layer 120 to
be overlapped with the third control electrode G3. The third
iput electrode S3 1s electrically connected to the data line
DL, and 1s formed on a portion of the third active pattern A3.
The third output electrode D3 1s spaced apart from the third
input electrode S3 to be formed on a portion of the third active
pattern A3, and 1s overlapped with a portion of the second
division part 154. The third output electrode D3 1s electrically
connected to the second division part 154 through a third
contact hole H3 formed through the insulating structure 160.

The voltage-changing transistor TR_V'T includes a volt-
age-changing control electrode G_VT, a voltage-changing
active pattern A_V'1, a voltage-changing mnput electrode
S_VT and a voltage-changing output electrode D_VT. For
example, the voltage-changing control electrode G_V'T pro-
trudes from the second gate line GL2. The voltage-changing
active pattern A_V'T 1s formed on the first insulating layer 120
to be overlapped with the voltage-changing control electrode
G_V'T. The voltage-changing input electrode S_VT 1s over-
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lapped with a portion of the second pixel part 144 to be
formed on a portion of the voltage-changing active pattern
A_VT. The voltage-changing input electrode S_V'T 1s elec-
trically connected to the second pixel part 144 through a
fourth contract hole H4 formed through the second insulating
layer. The voltage-changing output electrode D_V'T 1s spaced
apart from the voltage-changing input electrode S_V'T to be
formed on a portion of the voltage-changing active pattern
A_VT. The voltage-changing output electrode D_V'T 1s over-
lapped with a portion of the second division part 154 to form
a voltage-increasing capacitor.

The first to third mput electrodes S1, S2 and S3 may be
integrated 1n an integrally formed structure. That 1s, a pro-
truding electrode protruded from the data line may form the
first to third input electrodes S1, S2 and S3. Moreover, the first
to third control electrodes G1, G2 and G3 may be integrally
formed 1n an integrally formed structure.

The storage line S may overlap with a portion of the first
and second pixel parts 142 and 144, and 1s overlapped with a
portion of the voltage-changing output electrode D_VT. For
example, the storage line SL may include a main storage line
SLm, a first sub-storage line SLa and a second sub storage
line SLb.

The main storage line SLm may be formed 1n substantially
parallel with the first direction D1. The main storage line SLm
overlaps a portion of the voltage-changing output electrode
D_VT to form a voltage-decreasing capacitor.

The first sub storage line SLa 1s formed along the second
direction D2 and overlaps with a portion of the second pixel
part 144. The second sub-storage line SLb 1s formed along the
second direction D2 overlapping a portion of the first pixel
part 142. The first and second storage lines SLa and SLb may
be disposed to be faced two edge portions of the unit pixel.

The opposite substrate 200 1s disposed to face the array
substrate 100. The opposite substrate 200 may include a sec-
ond base substrate 210, a color filter 220, a filter insulating
layer 230 and a common electrode 240.

The second base substrate 210 may be disposed to face the
first base substrate 110. The second base substrate 210 may
have a flat shape. The second base substrate 210 may include
an optically transparent material such as glass, quartz, and
plastic.

The color filter 220 1s formed on the second base substrate
210 to face the array substrate 100. The color filter 220 may
include, for example, a red color filter, a green color filter and
a blue color filter.

The filter insulating layer 230 1s formed on the color filter
220 to protect the color filter 220. The filter insulating layer
230 may include, for example, an organic insulating layer.
The filter mnsulating layer 230 may be optionally omitted.

The common electrode 240 1s formed on the filter insulat-
ing layer 230. The common electrode 240 may include an
optically transparent and electrically conductive material
such as indium tin oxide (ITO), indium zinc oxide (1Z20), efc.
The common electrode 240 formed on the filter insulating
layer 230 may not have an opening formed through a pattern-
Ing process.

In this embodiment, when an electric field 1s formed
between the pixel electrode 140 and the common electrode
240, an arrangement of liquid crystal molecules of the liquid
crystal layer 300 1s altered. Here, when a voltage applied to
the domain-dividing electrode 150 1s greater than that of the
pixel electrode, the electric field formed between the pixel
clectrode 140 and the common electrode 240 may be formed
to slant along an external direction with respect to the
domain-dividing electrode 150. Therefore, the display panel
according to the present exemplary embodiment may display
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an 1mage having a wide viewing angle even though the com-
mon electrode 240 has the opening.

FIG. 4 1s a cross-sectional view showing a portion of the
display panel according to a second exemplary embodiment
of the present mvention. The display panel of FIG. 4 1s sub-
stantially the same as the display panel of FIG. 3 except for at
least a domain-dividing electrode. Thus, 1dentical reference
numerals are used 1n FIG. 4 to refer to components that are the
same or like those shown in FIG. 3, and thus, a detailed
description 1s unnecessary.

Referring to FIGS. 2 and 4, the domain-dividing electrode
150, 1n accordance with the present exemplary embodiment,
1s Tormed between the first and second insulating layers 120
and 130. The domain-dividing electrode 150 1s disposed a

position capable of dividing the first and second pixel parts
142 and 144.

The domain-dividing electrode 150 may include a first
division part 152 spaced apart from the first pixel part 142 to
divide the first pixel part 142, and a second division part 154
spaced apart from the second pixel part 144 to divide the
second pixel part 144.

The first division part 152 may divide the first pixel part
142 1nto two parts along a central portion of the first pixel part
142, and the second division part 154 may divide the second
pixel part 144 into two parts along a central portion of the
second pixel part 144. Therelore, the first pixel part 142 may
be divided into a first left electrode 142a and a first right
clectrode 1425. Moreover, the second pixel part 144 may be
divided 1nto a second left electrode and a second right elec-
trode.

The first and second division parts 152 and 154 may have a
symmetric shape with respect to the central line 1n correspon-
dence with the first and second pixel electrodes 142 and 144.
For example, the first and second division parts 152 and 154
may have a substantially V-shape, respectively. The first and
second division parts 152 and 154 may be electrically con-
nected to each other.

FIG. 5 1s a schematic circuit diagram 1llustrating the rela-
tionship between the elements of the unit pixel of a display
panel according to a first exemplary embodiment of the
present invention. The schematic circuit diagram as shown in
FIG. § shows relationship of the elements of unit pixel of the
display panel of FIGS. 2 to 4.

Referring to FIG. 5, a display panel of the first exemplary
embodiment includes a first gate line GL1, a second gate line
GL2, a data line DL, a pixel electrode, a domain-dividing
clectrode 150, a switching element part SW and a voltage-
changing part VT.

The first and second gate lines GLL1 and GL2 are formed 1n
a first direction D1. The data line DL 1s formed 1n a second
direction D2 substantially crossing the first direction D1. The
first and second directions D1 and D2 are substantially per-
pendicular to each other.

The pixel electrode includes a first pixel part 142 and a
second pixel part 144 that are spaced apart from each other.
The domain-dividing electrode 150 divides the first and sec-
ond pixel parts 142 and 144, respectively. For example, the
domain-dividing electrode 150 may include a first division
part that divides the first pixel part 142, and a second division
part that divides the second pixel part 144.

The switching element part SW 1s electrically connected to
the first gate line GL1 and the data line DL, and 1s electrically
connected to the first and second pixel parts 142 and 144 and
the domain-dividing electrode 150. The switching element
part SW 1s controlled by a first gate signal applied from the
first gate line GL1 to apply a data signal applied from the data
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line DL to the first and second pixel parts 142 and 144 and the
domain-dividing electrode 150, respectively.
For example, the switching element part SW may include a

first transistor TR1, a second transistor TR2 and a third tran-
sistor TR3.

The first transistor TR1 includes a first control electrode G1
clectrically connected to the first gate line GL1, a first input
clectrode S1 electrically connected to the data line DL, and a
first output electrode D1 electrically connected to the first

pixel part 142.

The second transistor TR2 includes a second control elec-
trode G2 electrically connected to the first gate line GL1, a
second 1put electrode S2 electrically connected to the data
line DL, and a second output electrode D2 electrically con-
nected to the second pixel part 144.

The third transistor TR3 includes a third control electrode
(G3 electrically connected to the first gate line GL1, a third
iput electrode S3 electrically connected to the data line DL,
and a third output electrode D3 electrically connected to the
domain-dividing electrode 150.

The voltage-changing part VT 1s electrically connected to
the second gate line GL2, the second pixel part 144 and the
domain-dividing electrode 150. The voltage-changing part
VT 1s controlled by a second gate signal applied from the
second gate line GL2 to increase a voltage level of the
domain-dividing electrode 150 and decrease a voltage level of
the second pixel part 144.

For example, the voltage-changing part VT may include a
voltage-changing transistor TR_V'T, a voltage-increasing
capacitor Cup and a voltage-decreasing capacitor Cdown.

The voltage-changing transistor TR_V'T 1ncludes a volt-
age-changing control electrode G_VT electrically connected
to the second gate line GL2, a voltage-changing mput elec-
trode S_V'T electrically connected to the second pixel part
144, and a voltage-changing output electrode D_V'T.

The voltage-increasing capacitor Cup includes a first
increasing electrode electrically connected to the domain-
dividing electrode 150, and a second increasing electrode
clectrically connected to the voltage-changing output elec-
trode D_VT. The voltage-decreasing capacitor Cdown
includes a first decreasing electrode electrically connected to
the voltage-changing output electrode D_V'T, and a second
decreasing electrode receiving a reference voltage Vst.

Moreover, the display panel according to the present
embodiment may further include a first liquid crystal capaci-
tor Clcl, a first storage capacitor Cstl, a second liquid crystal
capacitor Clc2, a second storage capacitor Cst2, a third liquid
crystal capacitor Clc3 and a third storage capacitor Cst3.

The first liquid crystal capacitor Clcl includes a first ter-
minal electrically connected to the first pixel part 142 and a
second terminal recerving a common voltage Vcom. The first
storage capacitor Cstl includes a first terminal electrically
connected to the first pixel part 142 and a second terminal
receiving the reference voltage Vst.

The second liquid crystal capacitor Clc2 includes a first
terminal electrically connected to the second pixel part 144
and a second terminal receiving a common voltage Vcom.
The second storage capacitor Cst2 includes a first terminal
clectrically connected to the second pixel part 144 and a
second terminal receiving the reference voltage Vst.

The third liquid crystal capacitor Clc3 includes a first ter-
minal electrically connected to the domain-dividing electrode
150 and a second terminal recerving a common voltage
Vcom. The third storage capacitor Cst3 includes a first ter-
minal electrically connected to the domain-dividing electrode
150 and a second terminal recerving the reference voltage Vst.
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FIG. 6 shows wavelorm diagrams showing a driving
method of unit pixel of FIG. 5.

Referring to FIGS. 5 and 6, a method of driving a display
panel according to the present exemplary embodiment 1s
described below.

A reference charging voltage VR 1s charged 1n a capacitor
of the voltage-changing part VT. The reference charging volt-
age VR 1s charged between the voltage-increasing capacitor
Cup and the voltage-decreasing capacitor Cdown. The refer-
ence charging voltage VR may be a first voltage having a first
polarity. For example, the reference charging voltage VR may
be about -2 V.

When the reference charging voltage VR 1s charged
between the voltage-increasing capacitor Cup and the volt-
age-decreasing capacitor Cdown, a high pixel voltage VH and
a low pixel voltage VL are charged in the first pixel part 142
and the second pixel part 144, respectively. Moreover, a
domain-dividing voltage VD i1s charged in the domain-divid-
ing electrode 150. The high pixel voltage VH, the low pixel
voltage VL and the domain-dividing voltage VD may have the
first polarity, that 1s, a negative polarity.

Then, a first gate signal GS1 1s applied to the first gate line
GL1, and then a data signal applied from the data line DL 1s
outputted to the first and second pixel parts 142 and 144 and
the domain-dividing electrode 150. The data signal may have
a second polarity opposite to the first polarity. For example,
the second voltage may be about -5 V. Therefore, the second
voltage V2 1s charged 1n the first and second pixel parts 142
and 144 and the domain-dividing electrode 150.

Then, a second gate signal GS2 1s applied to the second
gate line GL2 to control the voltage-changing part V1. That s,
the voltage-changing transistor TR_V'T of the voltage chang-
ing part VT 1s turned on based on the second gate signal GS2.

When, the voltage-changing transistor TR_V'T 1s turned
on, the second pixel part 144 and a node of the voltage-
increasing capacitor Cup and the voltage-decreasing capaci-
tor Cdown are electrically connected to each other. Therefore,
the first voltage V1 and the second voltage V2 are mixed to be
formed as a third voltage V3. That 1s, the third voltage V3 1s
formed between the second pixel part 144 and the node of the
voltage-increasing capacitor Cup and the voltage-decreasing
capacitor Cdown. For example, when the first voltage V1 and
the second voltage V2 are about -2 V and about 5V, respec-
tively, the third voltage V3 may be about 1.5V,

As a result, the low pixel voltage VL of the second pixel
part 144 may decrease from the second voltage V2 to the third
voltage V3. The reference charging voltage VR formed
between the voltage-increasing capacitor Cup and the volt-
age-decreasing capacitor Cdown may increase from the first
voltage V1 to the third voltage V3.

When the reference charging voltage VR increases from
the first voltage V1 to the third voltage V3, the domain-
dividing voltage VD of the domain-dividing electrode 150
increases from the second voltage V2 to a fourth voltage by
the voltage-changing capacitor Cup. For example, when the
reference charging voltage VR 1ncreases to about 3.5V, the
domain-dividing voltage VD may increase by about 3.5 V.
Theretore, the domain-dividing voltage VD may be increased
from about 5V to about 8.5 V.

Accordingly, when the second gate signals GS2 1s applied
to the second gate line GL2, the domain-dividing voltage VD
1s a relatively high level voltage, the high pixel voltage VH 1s
a relatively medium level voltage, and the low pixel voltage
VL 1s a relatively low level voltage.

FI1G. 7 1s a schematic circuit diagram 1llustrating an electric
connecting relationship between the elements of the umnit
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pixel of the display panel according to a second exemplary
embodiment of the present invention.

Referring to FI1G. 7, a display panel according to an exem-
plary embodiment 1ncludes a first gate line GL1, a second
gate line GL2, a first data line DIL1, a second data line DL2, a
pixel electrode, a domain-dividing electrode, a first switching
part SW1, a second switching part SW2, a {first voltage-
changing part V11 and a second voltage-changing part V'12.

The first and second gate lines GL1 and GL2 are formed in
a first direction D1. The first and second data lines DL1 and
DL.2 are formed 1n a second direction D2 substantially cross-
ing the first direction D1. The first and second directions D1
and D2 may be substantially perpendicular to each other.

The pixel electrode includes a first pixel part 142 and a
second pixel part 144 that are spaced apart from each other.
The domain-dividing electrode may include a first division
part 152 that divides the first pixel part 142, and a second
division part 154 that divides the second pixel part 144. In this
embodiment, the first and second division parts 152 and 154
are electrically 1solated from each other.

The first switching element part SW1 1s controlled by a first
gate signal applied from the first gate line GL1 to output a first
data signal applied from the first data line DL1 to the first
pixel part 142 and the first division part 152, respectively. For
example, the first switching element part SW1 may include a
first transistor TR1 and a second transistor TR2.

The first transistor TR1 includes a first control electrode G1
clectrically connected to the first gate line GL1, a first input
clectrode S1 electrically connected to the data line DL, and a
first output electrode D1 electrically connected to the first
pixel part 142.

The second transistor TR2 includes a second control elec-
trode G2 electrically connected to the first gate line GL1, a
second input electrode S2 electrically connected to the first
data line DL1, and a second output electrode D2 electrically
connected to the first division part 152.

The first voltage-changing part V11 1s controlled by a
second gate signal applied from the second gate line GL2 to
increase a voltage level of the first division part 152 and
decrease a voltage level of the first pixel part 142. For
example, the first voltage-changing part V11 may include a
first voltage-changing transistor TR1_V'T, a first voltage-in-
creasing capacitor Cupl and a first voltage-decreasing
capacitor Cdownl.

The first voltage-changing transistor TR1_V'T includes a
first voltage-changing control electrode G1_VT electrically
connected to the second gate line GL2, a first voltage-chang-
ing mput electrode S1_V'T electrically connected to the first
pixel part 142, and a first voltage-changing output electrode
DL_VT.

The first voltage-increasing capacitor Cupl includes a first
terminal electrically connected to the first division part 152
and a second terminal electrically connected to the first volt-
age-changing output electrode D1_V'T. The first voltage-de-
creasing capacitor Cdownl includes a first terminal electri-
cally connected to the first voltage-changing output electrode
D1_VT and a second terminal receiving a reference voltage
Vst.

The second switching element part SW2 1s controlled by a
first gate signal applied from the first gate line GL1 to output
a second data signal applied from the second data line DL2 to
the second pixel part 144 and the second division part 154,
respectively. For example, the second switching element part
SW2 may include a third transistor TR3 and a fourth transis-
tor I R4.

The third transistor TR3 includes a third control electrode
(3 electrically connected to the first gate line GL1, a second
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input electrode S3 electrically connected to the second data
line DL2, and a second output electrode D3 electrically con-
nected to the second pixel part 144.

The fourth transistor TR4 includes a fourth control elec-
trode G4 electrically connected to the first gate line GL1, a
fourth input electrode S4 electrically connected to the second
data line DL2, and a fourth output electrode D4 electrically
connected to the second division part 154.

The second voltage-changing part V12 1s controlled by a
second gate signal applied from the second gate line GL2 to
increase a voltage level of the second division part 134 and
decrease a voltage level of the second pixel part 144. For
example, the second voltage-changing part V12 may include
a second voltage-changing transistor TR2_VT, a second volt-
age-1ncreasing capacitor Cup2 and a second voltage-decreas-
ing capacitor Cdown2.

The second voltage-changing transistor TR2_V'T includes
a second voltage-changing control electrode G2_V'T electr-
cally connected to the second gate line GL2, a second voltage-
changing mput electrode S2_V'T electrically connected to the
second pixel part 144, and a second voltage-changing output
electrode D2 VT.

The second voltage-increasing capacitor Cup2 includes a
first terminal electrically connected to the second division
part 154 and a second terminal electrically connected to the
second voltage-changing output electrode D2_VT. The sec-
ond voltage-decreasing capacitor Cdown2 includes a first
terminal electrically connected to the second voltage-chang-
ing output electrode D2_V'T and a second terminal receiving
a reference voltage Vst.

Moreover, the display panel according to the present
embodiment may further include a first liquid crystal capaci-
tor Clc1, a first storage capacitor Cstl, a second liquid crystal
capacitor Clc2, a second storage capacitor Cst2, a third liquid
crystal capacitor Clc3, a third storage capacitor Cst3, a fourth
liquad crystal capacitor Clcd and a fourth storage capacitor
Cst4.

The first liquid crystal capacitor Clcl includes a first ter-
minal electrically connected to the first pixel part 142 and a
second terminal recerving a common voltage Vcom. The first
storage capacitor Cstl includes a first terminal electrically
connected to the first pixel part 142 and a second terminal
receiving the reference voltage Vst.

The second liquid crystal capacitor Clc2 includes a first
terminal electrically connected to the first division part 152
and a second terminal receiving a common voltage Vcom.
The second storage capacitor Cst2 includes a first terminal
clectrically connected to the first division part 152 and a
second terminal receiving the reference voltage Vst.

The third liquid crystal capacitor Clc3 includes a first ter-
minal electrically connected to the second pixel part 144 and
a second terminal receiving a common voltage Vcom. The
third storage capacitor Cst3 includes a first terminal electri-
cally connected to the second pixel part 144 and a second
terminal receiving the reference voltage Vst.

The fourth liqud crystal capacitor Clcd4 includes a first
terminal electrically connected to the second division part
154 and a second terminal receiving a common voltage
Vcom. The fourth storage capacitor Cstd includes a first ter-
minal electrically connected to the second division part 154
and a second terminal receiving the reference voltage Vst.

In this exemplary embodiments, one gate line and one data
line (1.e., 1G1D structure) define a umt pixel of the display
panel as shown in FIG. 5, and one gate line and two data lines
(1.e., 1G2D structure) define a umt pixel of the display panel
as shown in FIG. 7, however the unit pixel may be also
otherwise defined.
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According to the present invention, since a domain-divid-
ing electrode dividing first and second pixel parts 1s formed 1n
a first array substrate, a viewing angle ol images may be
enhanced even though a common electrode of an opposite
substrate 1s not patterned.

Moreover, as an opening formed by a patterning 1s not
formed 1 a common electrode of the opposite substrate, a
texture error generated 1n a portion of the opening may be
prevented. Therefore, the display panel according to the
present invention may display an image having a wide view-
ing angle.

Although the exemplary embodiments of the present
invention have been described, it 1s understood that the
present mvention should not be limited to these exemplary
embodiments but various changes and modifications can be
made by one ordinary skilled 1n the art within the spirit and
scope of the present invention as hereinafter claimed.

What 1s claimed 1s:

1. An array substrate comprising:

first and second gate lines extending in a first direction;

a data line extending 1n a second, different direction, the
data line crossing the first and second gate lines;

a pixel electrode having a first pixel part and a second pixel
part, the first and second pixel parts being spaced apart;

a domain-dividing electrode dividing the first and second
pixel parts into a plurality of areas;

first, second and third switching elements each having a
control electrode coupled to the first gate line, the first,
second and third switching elements being controlled by
a first gate signal applied from the first gate line, the first,
second and third switching elements being operative to
apply a data signal received from the data line to the first
and second pixel parts and the domain-dividing elec-
trode, respectively; and

a voltage-changing part coupled to the second gate line and
being controlled by a second gate signal applied from
the second gate line, the voltage-changing part being
operative to 1ncrease a voltage level of the domain-di-
viding electrode and decrease a voltage level of the
second pixel part.

2. The array substrate of claim 1, wherein the voltage-

changing part comprises:

a voltage-changing transistor including a voltage-changing
control electrode electrically connected to the second
gate line, a voltage-changing input electrode electrically
connected to the second pixel part, and a voltage-chang-
ing output electrode;

a voltage-increasing capacitor imncluding a first increasing,
clectrode electrically connected to the domain-dividing
clectrode and a second increasing electrode electrically
connected to the voltage-changing output electrode; and

a voltage-decreasing capacitor including a first decreasing,
clectrode electrically connected to the voltage-changing
output electrode and a second decreasing electrode
coupled to a reference voltage terminal.

3. The array substrate of claim 2, wherein the voltage-
changing output electrode overlaps a portion of the domain-
dividing electrode to form the voltage-changing capacitor.

4. The array substrate of claim 2, further comprising:

a storage line being overlapped with a portion of the first
and second pixel parts to receive the reference voltage,

wherein the voltage-changing output electrode 1s over-
lapped with a portion of the storage line so as to form the
voltage-decreasing capacitor.
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5. The array substrate of claim 4, wherein the storage line
COmMprises:

a main storage part being formed adjacent to the second
gate line along the first direction to be overlapped with a
portion of the voltage-changing output electrode; and

a sub-storage part being protruded from the main storage
part to be overlapped with a portion of the first and
second pixel parts.

6. The array substrate of claim 5, wherein the sub-storage
part comprises:
a {irst storage line being formed along the second direction

to be overlapped with a portion of at least one of the first
and second pixel parts; and

a second sub storage line being formed along the second
direction to be opposite to the first sub storage line, the
second sub storage line being overlapped with a portion
ol another of the first and second pixel parts.

7. The array substrate of claim 1, wherein the domain-
dividing electrode comprises:

a first division part spaced apart from the first pixel part to
divide the first pixel part; and

a second division part spaced apart from the second pixel
part to divide the second pixel part.

8. The array substrate of claim 7, wherein the first division
part divides the first pixel part mto two portions along a
central portion of the first pixel part, and

the second division part divides the second pixel part into
two portions along a central portion of the second pixel
part.

9. The array substrate of claim 7, wherein the second pixel
part surrounds an external portion of the first pixel part.

10. The array substrate of claim 1, further comprising:
a first insulating layer covering the gate line; and

a second 1nsulating layer covering the data line formed on
the first insulating layer.

11. The array substrate of claim 10, wherein the pixel
clectrode and the domain-dividing electrode are formed on
the second 1nsulating layer.

12. The array substrate of claim 11, further comprising;:

an msulating structure formed between the domain-divid-
ing electrode and the second insulating layer.

13. The array substrate of claim 10, wherein:

the pixel electrode 1s formed on the second isulating layer;
and

the domain-dividing electrode interposed between the first
and second 1nsulating layers.

14. The array substrate of claim 1, wherein:

the first switching element comprises a first control elec-
trode

clectrically connected to the first gate line, a first input
clectrode electrically connected to the data line, and a
first output electrode electrically connected to the first
pixel part;

the second switching element comprises a second control
clectrode electrically connected to the first gate line, a
second mput electrode electrically connected to the data
line, and a second output electrode electrically con-
nected to the second pixel part; and

the third switching element comprises a third control elec-
trode electrically connected to the first gate line, a third
input electrode electrically connected to the data line,
and a third output electrode electrically connected to the
domain-dividing electrode.
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15. An array substrate comprising;:

first and second gate lines extending in a first direction;

first and second data lines extending 1n a second, different
direction, the data line crossing the first and second gate
lines;

a pixel electrode having first and second pixel parts that are
spaced apart from each other;

a domain-dividing electrode having a first division part that
divides the first pixel part into a plurality of areas and a
second division part that divides the second pixel part
into a plurality of areas;

first and second switching elements being controlled by a
first gate signal applied from the first gate line, the first
and second switching elements applying a first data sig-
nal applied from the first data line to the first pixel part
and the first division part, respectively;

a first voltage-changing part being controlled by a second
gate signal applied from the second gate line, the first
voltage-changing part increasing a voltage level of the
first division part and decreasing a voltage level of the
first pixel part;

third and fourth switching elements being controlled by the
first gate signal a second voltage-changing part applying
a second data signal applied from the second gate line to
the second pixel part and the second division part,
respectively; and

the second voltage-changing part being controlled by the
second gate signal, the second voltage-changing part
increasing a voltage level of the second division part and
decreasing a voltage level of the second pixel part.

10
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16. A display panel comprising;:

an array substrate;

an opposite substrate opposite the array substrate; and

a liquid crystal layer interposed between the array and
opposite substrates, wherein the array substrate com-
Prises:

first and second gate lines formed 1n a first direction;

a data line formed 1n a second direction crossing the first
direction;

a pixel electrode having first and second pixel parts that are
spaced apart from each other;

a domain-dividing electrode dividing the first and second
pixel parts into a plurality of areas, respectively;

first, second and third switching elements being controlled
by a first gate signal applied from the first gate line, the
first, second and third switching elements applying a
data signal applied from the data line to the first and
second pixel parts and the domain-dividing electrode,
respectively; and

a voltage-changing part being controlled by a second gate
signal applied from the second gate line, the voltage-
changing part increasing a voltage level of the domain-
dividing electrode and decreasing a voltage level of the
second pixel part.

17. The display panel of claim 16, wherein the opposite

substrate comprises a common electrode to receive a common
voltage.
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